Introduction {#s0005}
============

Purtscher-like retinopathy (PUR) covers a spectrum of conditions with clinical presentation similar to that of Purtscher's retinopathy, but unlike that which was originally described by Purtscher,[@b0005] they have etiologies that are non-traumatic. Many causes have been described, most as single case reports with a few small cases series, and all have been retrospective. Trauma, acute pancreatitis, valsalva maneuver, thrombotic thrombocytopenic purpura, and pregnancy-related causes are among the more commonly described etiologies.[@b0010] We describe here a case of PUR in a patient following a myocardial infarction (MI), who suffered a concomitant transient ischemic attack (TIA), and review the literature on this rare but interesting condition.

Case report {#s0010}
===========

Our patient is a 50 year old man who presented to our institution with an acute myocardial infarction and underwent emergent angioplasty to his coronary vessels. The following day, he was seen by our department for bilateral blurring of vision which the patient described as being present since the onset of his cardiac symptoms, but now also associated with an unsteadiness of gait and weakness in his left upper and lower limbs. Examination revealed normal visual acuity (6/6 each eye) and a dense right homonymous hemianopia which was confirmed on Humphrey visual field testing ([Fig.1](#f0005){ref-type="fig"}A). Fundoscopy showed a Purtscher-like retinopathy of both fundi ([Fig.1](#f0005){ref-type="fig"}B). Of note, we did not visualize any macroscopic emboli in the retinal vessels.Figure 1A. Humphrey visual fields showing a right homonymous hemianopia. B. Purtscher-like retinopathy of both eyes.

Computed tomography images of the brain did not show any abnormalities and diffusion-weighted images on magnetic resonance imaging did not show evidence of any cerebrovascular accident. The patient had already underwent coronary vascular intervention and started on antiplatelet agents by the cardiologist, and no further treatment was instituted by us.

On review 2 weeks later, his homonymous hemianopia had improved ([Fig.2](#f0010){ref-type="fig"}A) along with his Purtscher-like retinopathy ([Fig.2](#f0010){ref-type="fig"}B). His neurological deficits had resolved within the first day of developing the symptoms, and was regarded and managed as a transient ischemic attack (TIA). A review 4 weeks after initial presentation showed complete resolution of Purtscher flecken and near complete resolution of his visual field defects.Figure 22 weeks after presentation. A. Humphrey visual fields showing resolution of right homonymous hemianopia. B. Near complete resolution of Purtscher lesions in both eyes.

Clinical features and presentation {#s0015}
==================================

PUR usually presents with a wide range of visual acuities, from a visual acuity (VA) of 6/6 with minimal visual disturbance, to severe visual loss with a vision of light perception.

The onset is usually immediate, but can be up to 48 h later depending on the etiology of the inciting event.[@b0010] The delayed onset in some of the cases may not be a true time interval between the inciting event and the development of PUR, and the lack of any obvious injury to the eye could have resulted in a delayed referral to the ophthalmologist.

While PUR typically affects both eyes, there have been a number of reports of unilateral PUR.[@b0015], [@b0020], [@b0025], [@b0030], [@b0035], [@b0040] Causes of unilateral PUR have included trauma,[@b0025], [@b0045], [@b0050], [@b0055] retrobulbar anesthesia [@b0035], [@b0060], [@b0065], [@b0070] and valsalva maneuver associated with weight lifting.[@b0075] Relative afferent pupillary defects have been reported in unilateral disease[@b0020] as well as bilateral disease,[@b0080] which is indicative of the potential asymmetry of this condition.

Typical fundus findings include cotton wool spots and Purtscher flecken confined to the posterior pole surrounding the optic disk, rarely progressing beyond the mid peripheral retina. Purtscher flecken are discrete areas of retinal whitening in the superficial aspect of the inner retina. They can vary considerably in shape but tend to be polygonal. They also vary widely in size, and can be up to several disk diameters in size. The whitening may extend to the edge of an adjacent venule but there is typically a rim of clear retina beside an adjacent arteriole. There may be associated retinal haemorrhages (superficial and deep) but these are usually few in number. The haemorrhages are typically flame-shaped, but there may be dot and blot haemorrhages as well. Occasionally this may be associated with optic disk swelling. In addition, when the retinal whitening surrounds the fovea or when there is extensive macular edema, this can give rise to the appearance of a pseudo-cherry red spot, which is not an uncommon finding.[@b0085]

In cases where formal visual fields have been performed, they generally show central or paracentral scotomas.[@b0010], [@b0020] Our case is unique in that he presented with a homonymous hemianopia which has never been previously described. This visual field defect was likely a result of the transient ischemic attack (TIA) and has been reported to be a visual symptom in 12% of patients with TIA,[@b0090] rather than from the PUR itself. While the MI and subsequent angioplasty may also cause an ischemic state in the retina and its vasculature, the homonymous pattern of the visual field defect and the accompanying neurological symptoms led the physicians and us to agree that these were likely a result of a TIA.

Pathogenesis {#s0020}
============

The original theory by Otmar Purtscher behind the pathogenesis of PUR was that of extravasation of lymph from retinal vessels following the sudden increase in intracranial pressure secondary to severe head injury.[@b0005] As similar clinical findings have been found in patients with various other conditions, a number of other theories have been proposed.[@b0095]

One theory is that of retinal endothelial damage secondary to a sudden increase in intrathoracic pressure and a reflux within the venous system.[@b0100] This causes an incompetence in the microvascular circulation, resulting in occlusion and ischemia.[@b0105] Another theory is that of endothelial damage from free fatty acids and a lipase-induced vasculitis seen especially in patients following fat embolism syndrome and long-bone fractures.[@b0110], [@b0115] This results in platelet aggregation, thrombosis, vascular obstruction and the clinical picture of PUR.[@b0120] Interestingly, there was an isolated case report of PUR following dislocation and an avulsion fracture of the shoulder joint,[@b0050] which does not cause fat embolism and indicates that other mechanisms must be in play.

Currently the most accepted theory is that of an embolic phenomenon resulting in occlusion of the precapillary arterioles. Air, fat, platelets, fibrin, leukocyte aggregates as well as exogenous particles are all potential emboli. Complement activation may induce the formation of these leukocyte aggregates in patients with acute pancreatitis,[@b0125], [@b0130], [@b0135], [@b0140] while platelet aggregates and fibrin are more frequently seen in patients with thrombotic thrombocytopenic purpura, HELLP syndrome and other prothrombotic systemic conditions.[@b0085], [@b0145], [@b0150], [@b0155], [@b0160] Air and fat emboli are typically described following long-bone fractures,[@b0110], [@b0115] while severe trauma also results in complement activation and a prothrombotic state.

The embolic theory is able to explain the pathogenesis of PUR across a whole gamut of etiologies and the clinical course of our patient further substantiates this. It was previously believed that the myocardial injury in an MI leads to formation of a left ventricular thrombus which becomes the source of potential emboli,[@b0165] and occurs in 0.6--3.7% of patients.[@b0170] An alternative mechanism is that there is a period of increased coagulation activity, which leads to an increased incidence of thromboembolic phenomena.[@b0175] In both cases, emboli are thrown off, and results in TIA or strokes in up to 1% of patients within 1 year of the MI.

As the retina and its vasculature have similar embryologic origins to the cerebral vasculature,[@b0180] they share many anatomic and physiological similarities and have similar structural characteristics in them being end arteries. Retinal microvascular changes occur in cerebrovascular disease and Baker et al. have shown the association between retinal vascular findings and strokes.[@b0185] Our patient suffered a TIA and PUR, both embolic complications following the MI, and further substantiates the latest pathogenic theory of PUR.

Investigations {#s0025}
==============

The typical appearance of the macula on optical coherence tomography (OCT) at initial diagnosis is that of varying degrees of retinal thickening and edema[@b0045], [@b0190], [@b0195], [@b0200] with some cases even having subretinal serous fluid.[@b0205] Several months on, most cases have resolution of the thickening,[@b0190], [@b0195], [@b0200] but some will still show retinal atrophy and destruction of the foveal architecture.[@b0045] The damage is confined to not just the inner retinal layers but also the outer segment and the inner segment-outer segment junction of the photoreceptors in the outer retina.[@b0210], [@b0215] This damage may portend a poorer visual prognosis.

Fundus autofluorescence typically shows hypofluorescence corresponding to the areas of retinal whitening and over the Purtscher lesions.[@b0085], [@b0210] Interestingly, Giani et al. also reported hyperautofluorescence from some of the vessels which were associated with the ischemia, and postulated that this was due to the long-lasting retention and organization of blood in these occluded arterioles.[@b0210], [@b0220]

The appearance of the retina on fluorescein angiography varies widely. The most frequently seen feature is that of retinal non-perfusion. The affected areas can be patchy or confluent and widespread.[@b0190], [@b0195], [@b0200], [@b0225] They may occasionally be localized to the capillary bed of the retina in the region of the cotton-wool spots.[@b0070], [@b0230] They are also often associated with varying degrees of macular ischemia[@b0050], [@b0155], [@b0235] and can be asymmetrical between 2 eyes of the same patient.[@b0240] Later stages of the angiogram may show macular edema.[@b0045], [@b0195] There may be perivascular leakage or late staining of the affected arterioles and venules,[@b0025], [@b0245], [@b0250] or more rarely, leakage from the optic nerve.[@b0255] Some patients also present with multiple pinpoint hyperfluorescent areas with leakage in the later frames, without any fallout.[@b0260] Indocyanine green angiography, when done, shows areas of choroidal non-perfusion, and this corresponds with the areas of non-perfusion seen on fluorescein angiography.[@b0015], [@b0250]

Electrophysiological studies are uncommonly performed investigations. Electroretinogram shows both depressed a and b wave amplitudes.[@b0195], [@b0265], [@b0270] This reflects damage to the Muller and Bipolar cells of the inner retina as well as the photoreceptors in the outer retina. Visual evoked potential (VEP) shows varied results, with an increased latency in the early stages of the disease,[@b0045], [@b0055] but can also be normal.[@b0275] This is not unexpected as the integrity of the primary and secondary visual cortices is intact.

Treatment {#s0030}
=========

At present, there is no consensus on the treatment of PUR. Many different treatment options have been suggested and administered with differing outcomes.

The most frequent treatment prescribed is high-dose intravenous steroids, usually with a tapering dose of oral steroids subsequently. There have been isolated reports promoting the efficacy of systemic steroids in hastening the visual recovery of patients with PUR,[@b0055], [@b0255] but there have likewise been reports where steroids appear to be of no additional benefit.[@b0140] The rationale behind corticosteroid use is sound, with the ability to inhibit complement activation and granulocyte aggregation, as well as to allow nerve fiber recovery by stabilizing damaged neuronal membranes and microvascular channels.[@b0125], [@b0280] There was an isolated report of the use of sub-tenon's Triamcinolone in the more severely affected eye of a patient with PUR following childbirth and resulted in limited visual recovery.[@b0080] However, at this stage, the benefit of steroid use over observation has still not been established clearly. In PUR associated with systemic lupus erythematosus, Kunavisarut et al. treated their patients with intravitreal Bevacizumab, sub-tenon's Triamcinolone or both, and performed panretinal photocoagulation on most of their patients, resulting in stabilization of the retinal condition and also VA.[@b0160] This is similar to the management of ischemic retinopathy from severe head trauma.[@b0285] While PUR is usually more commonly seen in these patients, an idiopathic ischemic retinopathy has also been described and should be kept in mind whether the absence of Purtscher flecken.

One of the less used options is that of Papaverine Hydrochloride, a peripheral vasodilator, which was postulated to increase choroidal and retinal blood flow and dilate retinal arterioles.[@b0035], [@b0290] However, recent studies show that this is not the case.[@b0295], [@b0300] More recently, there has been an increasing use of hyperbaric oxygen therapy in ophthalmic conditions such as non-arteritic ischemic optic neuropathy and central retinal artery occlusion.[@b0030], [@b0305] Hyperbaric oxygen therapy increases the partial oxygen pressure in the lung and therefore increases oxygen supply to the choroids and inner retina,[@b0310] and has been attempted in a patient with PUR following a thoracic contusion. However, only 1 of the 2 eyes had visual recovery and no conclusion can be drawn to its efficacy due to such limited reports.

In a recent report by Ortmaier et al., they treated a patient who developed PUR following a femoral shaft fracture with intravenous and oral Pentoxifylline as well as low molecular weight Heparin which resulted in good visual recovery.[@b0315] Pentoxyfylline is typically used in patients with intermittent claudication to decrease the blood viscosity, and Heparin prevents deep vein thrombosis. However, the decrease in viscosity induced by these agents may have contributed to increased perfusion of the retinal vasculature as well as recanalisation of the occluded arterioles.

Our patient was treated conservatively and this is in-line with the recommendations of numerous reports.[@b0010], [@b0140], [@b0320] Given the good central visual acuity, and having already instituted appropriate treatment of the underlying condition, this was felt to be the most reasonable course of action at the time, so as not to subject the patient to the potential side effects of high dose systemic steroids.

Clinical course and prognosis {#s0035}
=============================

Reports on the visual prognosis of patients with PUR are varied, ranging from a final acuity of 6/6, to patients with hand movement vision. Even within the same patient, both eyes may be affected asymmetrically and recover to different degrees.[@b0080] Agrawal and McKibbin have postulated that clinical features which are associated with a poor long-term outcome included that of optic disk swelling or leakage and capillary non-perfusion on fluorescein angiography, as well as involvement of the outer retina.[@b0010] A recent systematic review by Miguel et al.[@b0320] has described the male gender, the absence of macular edema and the absence of a pseudo cherry red spot as good prognostic features. This improvement is most apparent within the first 2 months following the onset of PUR, although there are cases where visual recovery is more gradual and returns to baseline only after months or even years.[@b0040], [@b0255], [@b0325]

PUR associated with systemic diseases such as chronic renal failure, acute pancreatitis, thrombotic thrombocytopenic purpura, systemic lupus, chemotherapy-related and pregnancy-related complications tended toward a worse visual outcome, with acuities being as poor as hand movements, while PUR associated with traumatic etiologies, such as long-bone fractures, chest compression, valsalva maneuvers and generalized trauma, tended to have better visual recovery, with many returning to their baseline VA within a few weeks to months.[@b0320] This is likely because after the onetime initial insult was over and the patients' conditions stabilized, there was good reperfusion of the retina, washout of the inflammatory mediators and recanalisation of the microcirculation. In the study by Agrawal and McKibbin, 5 of 6 eyes in their patients with pancreatitis had poor visual recovery as compared to only 3 of 18 affected eyes in post-traumatic patients in their series.[@b0010] In this respect, while our patient had suffered a global ischemic insult -- in the form of a myocardial infarction, he still had good visual recovery as the condition was treated promptly with percutaneous coronary intervention.

Conclusion {#s0040}
==========

We present for the first time, an interesting case of a patient developing PUR following an MI. This was also associated with the patient suffering a TIA. The incidence of a TIA or stroke after an acute MI is in the range of 1--2%.[@b0330], [@b0335], [@b0340] While never reported before, as these 2 conditions share similar pathogenic mechanisms, there may be significant under-reporting of the incidence of PUR especially in post-MI patients.

At present, there is no consensus on the treatment of PUR, but previous reports have shown that prompt management of the underlying condition is crucial in giving the patient the best chance to restore vision. While our patient was fortunate to have full visual recovery with just observation, further studies would be necessary to evaluate whether this is truly the best course of action. Also, due to the rarity of the condition,[@b0140] prospective trials on this condition will have to take the form of multicenter national or international studies.
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